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doi:10.1016/j.ijsu.2007.02.001Abstract We present a case of left proximal vertebral artery (PVA), internal jugular and sub-
clavian vein rupture after descending necrotizing mediastinitis (DNM) initially treated in
another surgical institution with antibiotic therapy and left-sided cervicotomy, collar incision
and drainage of the left thorax. On day 23 followed by surgical intervention due to the disease
propagation, after daily dressing exchange of wound healed on second intention, a life-
threatening complication of mixed, massive arterial and venous bleeding developed. The
patient was emergency transferred to University Clinic and undergo prompt surgical repair. The
jugular and subclavian veins destroyed by suppurative process were sutured. Vein bypass to
the PVA was performed. His postoperative course was uneventful and he was discharged home
on the 30th postoperative day. We performed the evaluation of DNM-literature review. The
articles were collected from 1970 to 2005 (44 reports). Our search did not find any adequate
published studies of the relationship between vascular complications described in these case
and DNM. We report this case because there have been no previous reports in the literature.
ª 2007 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Descending necrotizing mediastinitis (DNM) is a polymicro-
bial infection originating in the oropharynx.
Previously mortality rate associated with this condition
has been reported to be in the range of 25 to 40%, andt of Vascular and Endovascu-
e milosrdnice’’, Vinogradska
1 4640 774; fax: þ385 1 3787
zg.htnet.hr (N. Hudorovic´).
7 Surgical Associates Ltd. Publishsignificantly decreased in recent reports to approximately
0% to 23%.1e6 The optimal mode of surgical drainage for
DNM remains controversial. Recent reports advocate
routine use of transcervical and/or mediastinal drainage,
median sternotomy or video-assisted thoracic surgery
(VATS).3e6
We reviewed 44 English reports on adult DNM comprising
136 patients. Single case reports (total number of patients
TNMZ 27) made up the majority of the medical literature
on DNM demonstrating the sporadic nature of the condition.
There were eight articles describing series with 2e5 cases
(TNMZ 25) and seven articles with more than five patients
(TNMZ 84) (Table 1).ed by Elsevier Ltd. All rights reserved.
Table 1 Reports of the medical literature (44 studies: TNMZ 136)
Date Author Journal Total number
of patients (TNM)
Drainage
neck-only
Drainage neck
and thorax
Outcome
home
Outcome
death
1970 Albersten Arhc Otolaryngol 1 1 0 1 0
1971 Janecka Arch Otolaryngol 1 1 0 0 1
1973 Cogan Oral Surg 1 0 1 0 1
1976 Enquist JAMA 1 0 0 1 0
1976 Howell Surg Gynecol Obstet 2 1 1 2 0
1978 Scully NEJM 1 1 0 0 1
1978 Hendler J Oral Surg 1 0 0 0 1
1978 Moncada Chest 5 ? ? 5 0
1980 Strauss J Oral Surg 1 0 1 1 0
1980 Young J Thorac CV Surg 1 0 1 1 0
1981 Wills Laryngoscope 3 1 2 2 1
1983 Estrera Surg Gynecol Obstet 10 3 7 6 4
1983 Econopoulos Ann Thorac Surg 1 0 1 1 0
1983 Snow Arch Otolaryngol 1 1 0 0 1
1985 Bounds Br J Oral MF Surg 1 1 0 0 1
1986 Levine Laryngoscope 5 5 0 3 2
1987 Rubin J Oral MF Surg 1 1 0 0 1
1988 Zachariades J Oral MF Surg 1 0 1 1 0
1989 Musgrove Br J Oral MF Surg 1 1 0 1 0
1990 Brempt Eur Respir J 2 0 2 2 0
1990 Wheatley Ann Thorac Surg 2 0 2 2 0
1990 Horowitz Ann Thorac Surg 1 0 1 0 1
1990 Baker Br J Clin Pract 1 1 0 1 0
1990 Chong Thorax 1 1 0 1 0
1991 Garatea J Oral MF Surg 3 1 2 3 0
1991 Lalwani Head and Neck 3 1 2 3 0
1991 Guardia J Otolaryngol 1 1 0 0 1
1991 Seaman Am J Emerg Med 1 1 0 0 1
1992 Ogiso Oral Surg 1 1 0 0 1
1993 Ruiz J Cran MF Surg 7 2 5 4 3
1993 Civen Clin Infect Dis 1 1 0 1 0
1994 Marty-Ane J Thorac CV Surg 6 0 6 5 1
1994 Watanabe Thorax 1 0 1 1 0
1995 Zeitoun J Oral MF Surg 1 1 0 0 1
1995 Jackson J Otolaryngol 1 1 0 1 0
1997 Corsten Thorax 8 2 6 7 1
1999 Sancho Eur J Cardiothorac Surg 7 0 7 6 1
2000 Freeman J Thorac Cardiovasc Surg 10 5 5 10 0
2001 Papalia Eur J Cardiothorac Surg 13 3 10 10 3
2001 Ichimura Ann Thorac Surg 1 0 1 1 0
2001 Urlu Turk Resp J 1 0 1 1 0
2003 Nagayasu Interact Cardiovasc Thorac Surg 1 0 1 1 0
2005 Inoue Interact Cardiovasc Thorac Surg 13 0 13 12 1
2005 Iwata Eur J Cardiothorac Surg 10 0 10 8 2
All included studies were reviewed by the two authors independently and data were recorded onto the standardized data abstract form.
DNM and vertebral artery e49Literature review suggested that DNM is predominantly
a disease of young men; the average age of patients is
between 35e45 years; the male to female ratio is approxi-
mately 6:1.
Our search did not find any adequate published studies
of the relationship between vascular life-threatening
complication and DNM, except in one case in which the
authors described innominate artery rupture.7 We report
here on a successful case of DNM complication where
the left proximal vertebral artery (PVA), internal jugularand subclavian vein were destroyed by the suppurative
process.Case report
A 54-year-old man was transferred as an emergency from
district hospital after daily dressing of the wound healed on
second intention positioned on the left side of the neck.
During hospitalization in the district hospital (day 1 to day 23)
e50 N. Hudorovic´, B. Vucetiche was treated with Penicillin and Solu-Medrol over two
days. As the symptoms progressed incision of the oral cavity
floor with incision of the neck below the left mandibular
angle was performed. The antibiotic sensitivity report
pointed to Peptostreptococcus spp., and Dalacin 4  600 mg
and Medazol were introduced in therapy and penicillin
was switched to Garamycin 2  120 mg. CT of the neck
and thorax revealed a phlegmonous edema of the oral cav-
ity, left side of the neck and anterior upper mediastinum
with bilateral basal pleural effusions. Therefore, left-sided
cervicotomy, drainage of the left thorax and collar incision
were done. The incisions were left open, filed with gauze
socked in Betadin. The antibiotic sensitivity report from
the neck wounds showed Staphylococcus epidermidis,
Haemohilus parainfluenzae, Streptococcus haemolyticus.
On the third day of hospitalization a drain was placed in
the right thorax for effusion accumulation. After daily
dressing exchange the wound on the neck was cleaned on
day 23 of hospitalization, which was followed by massive
combined arterial and venous bleeding.
The patient was transferred to University Clinic and
underwent prompt surgical repair (day 23 to day 53).
Additional incision of the neck was done across the clavicle,
extending along the left side of the sternum to the level of
the third rib and laterally above the mammilla (Fig. 1).
Then, the clavicle and the second rib were resected. The
jugular vein angle, totally destroyed by the suppurativeFigure 1 Repair of left vertebral artery. Exposure was accomplish
the sternum to the level of the third rib (A) proximal and distal con
interposition venous graft (C).process, was accessed and sutured, and for the purposes of
prevention of further disruption with consecutive massive
bleeding so were the internal jugular vein and left sub-
clavian vein. The left internal jugular and subclavian vein
were accessed and sutured. The scalenus anticus muscle
(SAM) with the overlying phrenic nerve was exposed high
prior to radical excision. The PVA was mobilized from its
origin from the subclavian artery to the body vertebral
foramen at C6. The vertebral nerve fibers overlying the PVA
were divided and the PVA was mobilized. This allowed us
adequate exploration of the carotid, subclavian and prox-
imal vertebral artery (PVA). We noted that the defect
involved all layers the arterial wall of the PVA. Proximal and
distal control of the injured artery was obtained (vascular
clamp application). The arterial edges were debrided for
2 mm until a normal appearing intima and adventitia were
encountered. The PVA repair was done with usage of an in-
terposition graft (reversed saphenous vein graft). The graft
was anastomosted end to end to the distal and proximal
part of resected artery. Following completion of the repair
of PVA and jugular and subclavian veins, debridement of
wound tract and necrotic tissue were performed. Xyphoid
process was resected and two retrosternal drains were
placed and pulled out at the jugulum and under xyphoid
process. Five days later, the drains were out of function
and CT-neck/chest showed normal findings, and the drains
were removed. All wounds healed on second intention,ed by supraclavicular approach extending along the left side of
trol of the artery was obtained (B) and repair was effected with
DNM and vertebral artery e51leaving a major skin defect of the left supraclavicular re-
gion. The defect was repaired with a rotational pectoral
muscle flap three weeks after vascular repair. The patient
was discharged from hospital without complications at
30 postoperative days and presented at our outpatient clinic
for the next six months, and than once a year for two years.
All findings including X-ray, CT scans-brain/neck/thorax,
ENG, EEG, Transcranial Doppler sonography, was within
the normal limits. There ware no neurologic sequelaes.
The health-related EQ-5D quality of life (QoL) question-
naire was administered. Firstly, there was an overall
negative impact on all five dimensions that describe health
status (mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression) which improved to positive
impact presented at regularly scheduled outpatient clinic
intervals during two years of follow-up.
Discussion
The lethal form of mediastinitis is due to the infection
descent down the cervical fascia and areas such as
pretracheal, buccopharyngeal, prevertebral fascia and
pretracheal, perivascular space, or the area along carotid
and vertebral arteries, and prevertebral area consisting of
the retropharyngeal and so-called ‘‘danger space’’ found
between the alar and prevertebral fascia, and deep
cervical fascia. The opinion has been stated in the litera-
ture, that surgical drainage of the neck and mediastinum
should be considered the standard care for these patients.
We reviewed the case reports with respect to the method
of surgical drainage in an attempt to examine this hypoth-
esis. The difference in mortality in patients who received
neck and thoracic drainage (19%) compared with neck
drainage alone (47%) was significant (p < 0.05). This
marked difference in survival is especially important as
many patients who underwent thoracic drainage did so
only after failure of more conservative treatment, with on-
going mediastinal sepsis and often cardiac and respiratory
complications. These were very often the more ill patients
and yet had a statistically significant decrease in mortality
when compared with patients who had neck drainage
alone. The best treatment is a combination of adequate
drainage of the neck and mediastinum. Infections located
at the carotid bed, so-called ‘‘visceral vascular space’’,
could show a tendency to descend to the mediastinum
and cause disruption of jugular and/or subclavian veins as
in presented case vertebral artery.
Studies of the cerebral blood flow in humans indicate
that approximately 10% of total blood flow is through the
vertebral arteries. The vertebral artery is not simple; it is
complicated. Because of the interrelationship between the
carotid and vertebral systems, and because perfusion of theentire brain is dependent on this relationship, the vertebral
artery is an important part of the circle of Willis and must
be approached from this point of view. The local perfusion
status of anatomical regions, in patients with DNM, of
the neck and thorax, the hemodynamic evaluation of the
vascular system, and high-resolution angiography are
essential for precise diagnosis, proper case selection, and
acceptable surgical results.
Vertebral artery surgery is more complex than that of
the carotid artery, but reconstruction of the vertebral
artery within the neck, proximal and distal, large or small
can be performed without mortality or excessive morbidity.
The hemodynamic approach greatly facilitates the entry
of the vascular surgeon into the domain of the presented
complication of DNM. The technical considerations of suit-
able conduit, source of blood supply, and the biomechanics
of head motion must receive careful attention. Vertebral
artery repair is technically feasible at all levels of the neck
in patients with DNM. Greater endeavors in the field of DNM
complications should result in a better understanding of the
problem.
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